We unveil universal temporal evolution of the necking radius during the coalescence of 
Introduction
Coalescence of droplets, is a surface energy minimization phenomenon, in which two droplets come in contact and merge via the formation of a liquid bridge. It can also occur when a drop impinges on a surface with infinite curvature [1] ; in either situation the kinematics of the phenomenon is governed by the growth of the liquid bridge that can typically be characterized by the temporal change of the scalar variable -the neck radius (R(t)). This phenomenon has its fair share of applications in natural and industrial processes such as emulsion [2] , viscous sintering [3] , sprays [4] , condensation of rain drops in clouds [5] , [6] , star formation due to gas clouds coalescence [7] etc.
Droplet coalescence has been investigated theoretically [8] [9] [10] [11] , numerically [8, 9, [12] [13] [14] [15] and experimentally [16] [17] [18] [19] [20] [21] [22] [23] using high speed imaging [16, [20] [21] [22] [23] and electrical methods [17] [18] [19] for two drops through both pendant drop and sessile drop [8, 21] methods. Studies have proposed that the coalescence phenomena typically exhibit two regimes (i) viscous dominated and (ii) inertia dominated. This phenomenon was first studied by Frenkel [24] by taking an assumption of internal Stokes flow for spherical coalescence. Hopper [10, 11, 25, 26] [14, 15, 27] .
Due to recent advancements in high speed imaging and electrical probe techniques the 1 2 ⁄ power law scaling in the inertial regime is verified experimentally by [16, 18, 19, 22, 23] . Recently
Paulsen et al. [19] proposed a third regime where the surface tension, viscosity and the inertial effects are balanced. In all the previous studies density and viscosity of the fluid surrounded by the drops are neglected. Paulsen et al. [20] studied the effect of outer fluid on the coalescence phenomenon and they observed that the outer fluid has the small effect on the coalescence. In our study we considered the viscous dominated regime to probe the coalescence phenomenon.
In viscous dominated regime the variation of neck radius with time for PAM is shown in figure- 2a. 
Discussion
In summary we have experimentally investigated the coalescence of polymeric liquid drops. It has been observed that the scaling laws proposed by previous studies of drop coalescence for Newtonian fluid are not valid in coalescence of viscoelastic liquids. We showed that in viscous regime the variation of non-dimensional neck radius depends on non-dimensional time and concentration ratio. Finally, we proposed a universality scaling for neck radius which depends on viscoelastic properties of the polymer solutions. Experiments were performed like pendant drop method by illuminating the droplets using LED light source behind them and the process is recorded at 90000 FPS using Vision research v641 high speed camera with zoom 7000 Navitar lens mounted in front of the droplets. Analysis of images were done in MATLAB by converting the images into binary which made droplets look like black and the background as white. Interface of the coalescence was found using the image at start of coalescence by subtracting the column locations of first and last darkest pixel along each row. The row corresponding to least subtracted value is taken as interface. Neck radius in each image was found by taking half of the subtracted value of column locations of first and last darkest pixels at interface.
Characterization of the viscoelastic behavior of the solutions rheology experiments were conducted using an Anton Paar MCR 302 Rheometer using a cone and plate 25 mm, 2 o geometry.
Parameters governing viscoelastic behavior such as Critical concentration (C * ), intrinsic viscosity 
Supplementary Material
In this section, we provide a brief introduction of the rheological behavior of the aqueous polymeric solutions. Drastic alteration in the rheological behavior of the polymer solution can be observed depending on the polymer concentration and transition may occur from one regime to other. When the polymer concentration is below the critical concentration (C * ) of the polymer, the macroscopic properties of the fluid are determined by using the well-known Zimm's model.
Intrinsic viscosity of the PEO solution is obtained from relation between intrinsic viscosity and the molecular weight of the PEO given by Tirtaatmadja [33] as [η] = 0.072M w (M w is molecular weight of PEO, and the critical concentration is determined by taking inverse of the intrinsic viscosity. Similar calculations were performed for PAM, PVA and PEG as given by [29] [30] [31] .
Whereas the critical concentration for XG is obtained from the relation given by Southwick [32] and intrinsic viscosity is obtained by inversing the critical concentrations. Relaxation time of the polymer solutions were obtained by using Zimm's model [34] .
where λ is Zimm's relaxation time, 
